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ABSTRACT
Background  The  symptom  of  fatigue  is  one  of  the  top  five  most  frequently 
presented health complaints in primary care, yet it remains underexplored in the 
Canadian primary care context.
Objective The objective of this study was to examine the prevalence and impact 
of patients presenting with fatigue in primary care, using the only known electronic 
database in Canada to capture patient-reported symptoms. 
Methods Data were extracted from the Deliver Primary Healthcare Information 
(DELPHI) database, an electronic medical record database located in Ontario, 
Canada. Patients were  identified using the International Classification of Primary 
Care, Revised Second Edition coding system. Two groups of patients (fatigue or 
non-fatigue symptom) were followed for one year and compared. Both descriptive 
and multivariable analyses were conducted.
Results A total of 103 fatigue symptom patients, and 103 non-fatigue symptom 
patients, were identified in the DELPHI database. The period prevalence of fatigue 
presentation was 8.2%, with the majority of patients being female and over 60 years 
of age. These patients experienced numerous co-occurring morbidities, in addition 
to the fatigue itself. During the one year follow-up period, fatigue symptom patients 
had significantly higher rates of subsequent visits (IRR = 1.19, p = 0.038) and inves-
tigations (IRR = 1.68, p < 0.001), and markedly high levels of referrals following 
their index visit.
Conclusions This research used an electronic database to examine the symp-
tom, fatigue. Using these data, fatigue symptom patients were found to have higher 
rates of health care utilisation, compared to non-fatigue symptom patients. 
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INTRODUCTION 
Fatigue is one of the most frequently presented symptoms 
in primary care.1,2 The prevalence of fatigue symptoms 
among primary care encounters has been estimated to be 
between 5% and 7%, depending on the definition of fatigue, 
with substantial associated health system costs.2–10 This 
common, yet complex, complaint represents a challenge 
for the primary care provider.3–5 Often, fatigue symptoms 
can  be  a   non-specific  indicator  of  underlying  physiologi-
cal  pathology, psychosocial distress or a combination of 
causes.11 Regardless of the  origin, patients experiencing 
fatigue  symptoms tend to report a lack of energy, feeling 
weak or being too tired to participate in family, work or lei-
sure activities.9 These  subjective feelings of fatigue are 
what patients report when  seeking medical treatment and 
the provider must then utilise their clinical judgement and 
investigation skills to deliver the appropriate care. However, 
the delivery of this care can vary due to differences in prac-
tice behaviours, provider  characteristics, patient-provider 
 relationships or the perceived burden of the fatigue symp-
tom by the provider and the patient.5,6,12,13 This poten-
tially  disruptive and  disabling symptom is often regarded 
as a serious symptom by patients.8 However, its presence 
in the context of Canadian primary care  continues to be 
underexplored. 
 The objectives of this study were threefold. First, we 
aimed to describe the prevalence and characteristics of 
patients who presented to their primary care provider with 
the symptom of fatigue. Second, we compared these pat-
terns of health care use to a non-fatigue symptom patient 
sample, from the same primary care setting. Finally, we 
explored the determinants of their health care utilisation 
patterns over a one year follow-up period. This work was 
conducted using the only known electronic medical record 
database that holds patient-reported symptom data in 
Canada. 
METhODS 
Data sources 
Data were derived from the Deliver Primary Healthcare 
Information (DELPHI) database. The DELPHI database is 
housed at the Centre for Studies in Family Medicine at Western 
University, and contains electronic medical records (EMRs) 
from about 30,000 patients and more than 550,000 patient-
level encounters from 10 primary care practices throughout 
Ontario, Canada. Established in 2005, this EMR database also 
contains the only known researchable Canadian primary care 
data recorded using the International Classification of Primary 
Care, Revised Second Edition (ICPC-2-R) coding system.14,15 
This coding system has notable advantages for use in primary 
care, particularly its ability to categorize undifferentiated prob-
lems, which comprise the majority of a primary care provider’s 
workload.13,15 A randomly selected sample of patients had 
their encounters coded using this system (approximately 10% 
of the total patient population). As of 30 June 2010, there were 
3341 ICPC patients contributing to more than 50,000 ICPC-
coded visits in the DELPHI database. The ICPC-2-R is struc-
tured into two components: the reason for encounter (RFE) 
codes that are recorded from the patient’s perspective prior 
to the encounter, and the end of visit codes that are recorded 
from the provider’s perspective following the visit.16 Here, the 
terms ‘encounter’ and ‘visit’ are used interchangeably to rep-
resent an in-office interaction between the patient and the pri-
mary care provider. As shown in Figure 1, the electronic RFE 
codes capture the patient-reported symptoms, processes or 
interventions, or previously diagnosed conditions that are the 
reason for the encounter. The end of visit codes correspond 
to the symptoms or diagnosed conditions that were actually 
managed during the visit, from the provider’s perspective. 
Both sets of codes are recorded by the administrative staff, the 
nurse or the primary care provider themselves. Ethics approval 
was obtained from the Research Ethics Board of Western 
University (Study No. 11151E).
Where This Study Fits In
 • The symptom of fatigue is a common complaint in primary care practices, 
reported in approximately 5%–7% of primary care encounters. 
 • Using the International Classification of Primary Care, Revised Second 
Edition (ICPC-2-R) coding system, fatigue symptom presentation was found 
among 8.2% of patients presenting to 10 primary care practices in Ontario, 
Canada. 
 • With an average age of 63.1 years, the majority of these fatigue symptom 
patients were female (68.0%) and had co-occurring chronic and psychosocial 
conditions (88% and 52%, respectively). 
 • Compared to a non-fatigue symptom patient group, patients presenting 
with fatigue experienced significantly higher levels of subsequent visits and 
investigations during the one year period following an index visit. 
 • Future research using electronic medical records should continue to 
examine amorphous and complex symptoms, such as fatigue, to inform 
more effective and appropriate clinical management in the primary care 
context. 
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Patient samples
The symptom RFE codes were explicitly used to identify 
patients for this study, representing symptom presenta-
tion from the patient’s perspective. Patients were identified 
using  the  RFE  code  specific  to  the  symptom  of  fatigue, 
‘A04’. This RFE code, entitled ‘Weakness/Tiredness 
General’ captured various fatigue conditions including 
fatigue, exhaustion, lassitude, lethargy and post-viral 
fatigue.14,15 Indeed, this code represented a wide spec-
trum of subjective fatigue experiences. However, as noted 
by  Lewis  (1992),  fatigue  is  best  viewed  on  a  continuum 
within primary care. The comparison patients were identi-
fied using any of the remaining symptom RFE codes. That 
is, the sample of comparison patients came from the same 
primary care setting and could have presented with any 
non-fatigue RFE symptom. The fatigue symptom patients 
became the ‘case’ patient group, while non-fatigue symp-
tom patients were the ‘comparison’ group. 
Index visit
To establish that the symptom presentations were ‘incident’ 
symptoms,  an  index  visit  was  identified  for  each  included 
patient. An eligible index visit for both the case and compari-
son patients required three components: 1) a complete one 
year run-in period of ICPC-2-R coding preceding the visit 
date; 2) a complete one year follow-up period of ICPC-2-R 
coding following the visit date and 3) the fact that the symp-
tom RFE code presented at the visit date was not presented at 
any other in-office visit in the preceding year. Only one index 
visit was identified per patient, and each patient was included 
only once. A total of 103 eligible case patients were identified, 
and subsequently matched using a 1:1 matching ratio to 103 
eligible comparison patients. Comparison patients who were 
identified with an acceptable index visit (following the same 
three components described previously) were matched to 
case patients on five key variables: 1) patient sex, 2) patient 
age (age window of ±5 years), 3) practice number, 4) provider 
number and 5)  the quarter  (season) of  the  index visit date. 
Based on these criteria, the inclusion and exclusion of the 
case and comparison patients is shown in Figure 2. 
Conceptual framework
Accounting for the potential determinants of health care 
use  identified  in  previous  literature,  as  well  as  the  vari-
ables that were accessible within the electronic medical 
record data, an adapted Andersen’s behavioural model of 
health services use17,18 was created and can be observed 
in Figure 3. The patient-level predisposing factors included 
age and sex, while the need-based factors included the 
presence of the symptom, the number of previous and co-
occurring morbidity and the previous care-seeking behav-
iour of the patient. The overarching context determinants 
account for practice- and provider-level characteristics that 
have been shown  to  influence health care utilisation.19,20 
The final component of the adapted conceptual framework 
was the use of health services, which captured the three 
main outcome variables. 
Outcome measures
Health care utilisation was measured over a one year follow-
up period for both the case and comparison patients. The 
three main outcome measures were: 1) the number of sub-
sequent  in-office  visits  to  the  primary  care  provider,  2)  the 
number of medical referrals received and 3) the number 
of diagnostic investigations ordered. Each of these count 
outcome variables were captured using distinct areas of 
the patient’s EMR, following the index visit date. While the 
number  of  subsequent  visits  did  not  include  the  index  visit 
Symptoms/complaints
Examples: headache,
fatigue
Reason for encounter
(RFE) codes
Recorded from the
Patient’s Perspective
Processes/interventions
Examples: test results,
medication refill
Diagnosed conditions
Examples: pneumonia,
multiple sclerosis
End of visit codes
Recorded from the
Provider’s Perspective
Figure 1 Structure of the ICPC-2-R coding system. The reason for encounter codes is recorded from the patient’s perspective 
prior to the visit, to capture whether the encounter is due to a symptom, an intervention or an already diagnosed condition, 
while the end of visit codes are recorded from the provider’s perspective following the visit, to summarize what symptom or 
diagnosed condition was managed during the encounter.
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DELPHI patient population
N = 29,303
Comparison patients
Patients with > 1 visit for
non-fatigue symptom
n = 3064
Excluded patients with
insufficient run-in or follow- 
up peroid of ICPC-2-R coding
n = 1525
Excluded patients with visit
for symptom in proceding year
n = 315
Adult patients with eligible index visit for
non-fatigue symptom and sufficient run-in
and follow-up period of ICPC-2-R coding
n = 1242
Excluded patients not
meeting matching criteria
n = 387
Eligible, matched comparison patients
n = 855
Random selection of matched, 
comparision patients
n = 103
Case patients ICPC-2-R patient population
N = 3341
Patients with >1 visit for 
fatigure symptom
n = 274
Excluded patients with
insufficient run-in or 
follow-up period of ICPC-2-R 
coding n = 146
Excluded patients with visit
for fatigue in proceding year
n = 25
Adult patient with eligible index visit for
fatigue symptom and sufficient run-in and 
follow-up period of ICPC-2-R coding
n = 103
Figure 2 Flow chart of patient inclusion and exclusion for case and comparison patient groups. Both the case and comparison 
patient groups were drawn from the ICPC-2-R subpopulation of the DELPhI database. These inclusion criteria were used to create 
a suitable index visit for both the case and comparison patients, to ensure each patient had a sufficient one year run-in period 
of ICPC-2-R coding, and to ensure each patient had a sufficient one year follow-up period of ICPC-2-R coding. Overall, the final 
sample sizes were 103 case patients and 103 randomly selected, matched comparison patients.
Patient-level variables
Presdisposing characteristics
Patient age
Patient sex
Context
Primary care practice
Primary care provider
Need-based characteristics
1. Number of subsequent visits
2. Number of referrals
3. Number of investigations
Use of health services
Presence of symptoms
Previous and co-occurring morbidity
 - Chronic
 - Psychosocial
 - Non-chronic, non-psychosocial
Previous care- seeking frequency
Figure 3 Adapted conceptual framework, depicting the context, predisposing characteristics and need-based characteristics 
that are predicted to influence subsequent use of health services. This conceptual framework was adapted from the Andersen’s 
 behavioural model of health care utilisation, in consideration of the variables that were readily available from the electronic  medical 
record database that was used for this study. While the variables that fall under the Use of Health Services category represent the 
three main outcome variables, the remaining categories hold the predictor variables.
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itself, any  referrals or  investigations  that were  requested at 
the index visit were included. If a patient did not have a visit, 
referral or investigation recorded during the following year, 
the number of  subsequent  visits,  referrals or  investigations 
was coded as zero, respectively. 
Statistical analysis
The statistical analyses were carried out in three phases. 
First, descriptive analyses were used to examine the base-
line characteristics of the patient groups, as well as their 
baseline levels of health services utilisation. Second, mul-
tivariable analyses examined the factors that significantly 
impacted the health care use patterns of the fatigue symp-
tom patients. Finally, a comparative analysis was used to 
compare the health care utilisation patterns of the fatigue 
symptom patients to the matched, non-fatigue patients. 
As the count data were over-dispersed, a negative bino-
mial regression model was created for each of the three 
outcome variables,21 adjusting for the necessary covari-
ates (including practice and provider number, patient age, 
patient sex, previous and co-occurring morbidity and previ-
ous care-seeking frequency). A chunk-wise regression was 
used for analyses. Each incidence rate ratio (IRR) was 
reported, with all covariates in the model held constant. 
The significance level was set at 0.05 and all data analy-
ses were conducted using Stata 10.0.22
RESULTS 
This study found that 8.2% of the ICPC-2-R-coded patients 
over a one year period had at least one in-office visit in which 
the reason for their encounter was fatigue. The majority of 
these patients were female and over 60 years of age. The 
baseline characteristics of both the case and comparison 
patient groups are presented in Table 1. After the matching 
process was conducted, these patients were of similar age 
(mean of 63.1 years, median of 64.0 years) and sex composi-
tion. However, the fatigue symptom patients had significantly 
higher previous care-seeking frequency than the non-fatigue 
symptom  group,  with  12.1  visits  and  9.2  visits  in  the  pre-
ceding year, respectively (p = 0.032). The fatigue symptom 
patients also experienced a large number of previous and 
co-occurring morbidity, with an average of 7.7 chronic condi-
tions, 2.9 psychosocial conditions and 10.5 non-chronic, non-
psychosocial conditions recorded per patient. Previous and 
co-occurring chronic conditions were present among 88% of 
the fatigue symptom patients. ‘Hypertension uncomplicated’ 
was the most commonly experienced chronic  morbidity 
(19.7%);  while  ‘diabetes  non-insulin  dependent’  (12.6%), 
‘depressive disorder’  (10.9%) and  ‘ischaemic heart disease 
with  angina’  (5.9%)  were  the  next  most  prevalent  chronic 
conditions. Previous and co-occurring psychosocial condi-
tions were common among approximately 52% of the fatigue 
symptom patients. ‘Anxiety disorder/anxiety state’ (28.1%) 
was the most prevalent psychosocial condition. The other 
most  frequent  psychosocial  conditions  among  the  fatigue 
patients were ‘relationship problem with partner’ (8.3%), 
‘sleep disturbance’ (7.3%) and ‘partner illness problem’ 
(6.3%). The number of non-chronic, non-psychosocial condi-
tions among the fatigue symptom patients was also signifi-
cantly higher than the comparison group (p = 0.033). 
After adjusting for key covariates in the multivariable 
analyses (including practice and provider number, patient 
age, patient sex, previous and co-occurring morbidity, and 
previous  care-seeking  frequency),  patient-level  factors 
were  found  to  significantly  influence  the  fatigue  patients’ 
use of health care services (Table 2). Previous care seek-
ing was associated with more subsequent visits (IRR = 1.04,  
p <0.001), fewer referrals (IRR = 0.96, p = 0.002) and fewer 
investigations  (IRR = 0.96, p  =  0.006).  In  addition,  female 
fatigue symptom patients experienced fewer referrals, as 
compared to male patients (IRR = 0.41, p < 0.001), whereas 
patients with more non-chronic, non-psychosocial conditions 
were referred more often (IRR = 1.05, p < 0.001). The results 
of the comparative analyses are found in Table 3. Overall, 
the fatigue symptom patients experienced 19% more subse-
quent visits (IRR = 1.19, p = 0.038) and 68% more investiga-
tions (IRR = 1.68, p < 0.001) in comparison to the non-fatigue 
symptom patients over the year following the index visit. In 
contrast, the case and comparison patient groups were not 
significantly different in the number of referrals received from 
their primary care provider during the one year follow-up 
period (IRR = 0.97, p = 0.845). 
DISCUSSION 
Principal findings
This study examined the period prevalence, demographic 
characteristics, co-occurring morbidity and health care use 
patterns of patients who presented to their primary care 
provider with the symptom of fatigue. Overall, this study 
found a one-year prevalence of 8.2% among ICPC-2-R-
coded patients who had at  least one  in-office visit  to  their 
primary care provider. This prevalence was comparable to 
a previously conducted Canadian study examining fatigue 
in primary care patients, which reported a prevalence esti-
mate of 13.6%.4 Over a one year follow-up period, the 
fatigue  symptom patients  experienced  significantly  higher 
rates of subsequent visits and investigations, as compared 
to the non-fatigue symptom patients. This study also found 
that a number of patient-level predictors were statistically 
significant  in  their  relationship with  the outcome variables 
of interest.
Implications of the findings
Two elements of our findings warrant  further  interpretation. 
The first was the fatigue symptom patients’ patterns of health 
care use. These patients had a substantial level of referral, 
with almost 65% receiving at least one medical referral dur-
ing the one year follow-up period, and had characteristics 
that were significantly related to the outcome. Fatigue symp-
tom patients with previous and co-occurring non-chronic, 
non-psychosocial conditions were significantly more likely to 
be referred for specialized care. In comparison, patients with 
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Table 1 Baseline characteristics of the fatigue symptom patient group and the matched, non-fatigue symptom patient group
Characteristic
Fatigue symptom group (n = 103) Non-fatigue symptom group (n = 103)
p-value*
Mean (SD) Median Mean (SD) Median
Age (years) 63.1 (17.4) 64.0 64.0 (17.2) 65.0 0.715
Sex, n (%)
Female 70 (68.0%) 70 (68.0%) 1.00
Male 33 (32.0%) 33 (32.0%)
Previous and co-occurring chronic 
morbidity 7.7 (7.8) 5.0 6.0 (8.8) 3.0 0.142
Previous and co-occurring 
psychosocial morbidity 2.9 (4.7) 1.0 2.4 (5.1) 1.0 0.417
Previous and co-occurring non-
chronic, non-psychosocial morbidity 10.5 (10.4) 7.0 7.7 (8.1) 5.0 0.033
Previous care-seeking frequency 12.1 (11.6) 9.0 9.2 (6.7) 8.0 0.032
Note: SD = standard deviation. 
*Results comparing case patient group and comparison patient group baseline characteristics using two sample t-tests.
Table 2 Multivariable regression models assessing factors influencing health care utilisation patterns among the fatigue 
symptom patients, as measured over a one year follow-up period 
Characteristic
Outcome variable 
Number of 
subsequent visits Number of referrals Number of investigations
IRR 
(95% CI) p-value
IRR
(95% CI) p-value
IRR
(95% CI) p-value
Age * * * * * *
Female† 1.12  (0.87–1.44) 0.398 0.41  (0.25–0.67) <0.001 * *
Previous and co-occurring 
chronic morbidity‡ 1.01  (1.00–1.03) 0.182 1.01  (0.99–1.03) 0.327 1.01  (0.97–1.04) 0.964
Previous and co-occurring 
psychosocial morbidity§ 1.01  (0.98–1.03) 0.656 1.02  (0.97–1.06) 0.484 1.04  (0.98–1.09) 0.197
Previous and co-occurring 
non-chronic, non-
psychosocial morbidity¶
1.00  (0.98–1.01) 0.739 1.05  (1.02–1.07) <0.001 * *
Previous care-seeking 
frequency§§ 1.04  (1.03–1.06) <0.001 0.96  (0.93–0.98) 0.002 0.96  (0.95–0.99) 0.006
Note: IRR = incidence rate ratio, CI = confidence interval.
*Variable was not included in the final regression model, as there was no statistically significant relationship with the outcome variable in the bivariate 
analyses (p > 0.2). 
†Male fatigue symptom patients designated as the reference group.
‡IRR of a one-point increase in number of previous and co-occurring chronic morbidities. 
§IRR of a one-point increase in number of previous and co-occurring psychosocial morbidities. 
¶IRR of a one-point increase in number of previous and co-occurring non-chronic, non-psychosocial morbidities. 
§§IRR of a one-point increase in the number of in-office visits in preceding year.
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care patients in England, which reported an average of 6.2 
visits per year among fatigue visitors 23 and a Canadian 
study, where the fatigue symptom patients visited an average 
of 3.4 times but were not statistically different from a non-
fatigue group.4 Nonetheless, the fatigue patients experienced 
a substantial burden of previous and co-occurring morbidity, 
which is consistent with previous literature  examining patients 
suffering from symptoms of fatigue, as well as primary care 
patients more broadly.24–27 
Limitations
When conducting health services research with EMR-
derived data, a common limitation is the inability to capture 
patient visits to alternative or allied health professionals. 
Previous research says that fatigue symptom patients tend 
to use a large amount of complementary and alternative 
therapies to manage or treat their symptoms.28 However, 
the EMR database used in this study was unable to account 
for these visits. As well, socioeconomic factors (such as 
income level, education level or employment status) were 
not available in our database. These predictors may have 
been important contributors to the patients’ presentation of 
fatigue or subsequent health care utilisation. The inclusion 
of these factors could have provided more information of 
the burden of fatigue on the patient’s life and should there-
fore be considered in future symptom research. It is also 
important to consider that fatigue symptom presentation 
was  not  confirmed  to  be  the  direct  cause  of  subsequent 
health care utilisation. Instead, this study examined the 
association between incident fatigue symptom presenta-
tion and use of health care services. Finally, the quality of 
EMR data must be carefully assessed when conducting 
epidemiological  research. More work  is needed  to defini-
tively measure the validity, completeness, accuracy and 
comparability of these EMR-derived data.30–33 As the use 
of these secondary sources of data becomes more routine 
in  both  clinical  and  research settings,  its  ‘fitness  for  pur-
pose’ will become an increasingly crucial issue.34
higher care-seeking frequency and patients who were female 
were less likely to be referred. In fact, male fatigue symptom 
patients were almost 60% more likely to receive a referral, as 
compared to female fatigue symptom patients. Both the high 
rate of referral, and the varying rates of referral based on 
patient characteristics were surprising. Perhaps these high 
rates of referral are necessary due to the complexity of the 
co-occurring conditions (in addition to the fatigue itself); the 
providers may receive pressure from the patient to provide 
a referral; or the natural history of the patient’s health simply 
required a referral  to specialized care. Furthermore,  female 
patients and those patients who present more frequently  to 
their primary care provider may have a more established 
relationship with their primary care provider, therefore requir-
ing fewer referrals. However, as this work did not explore 
the  quality  or  effectiveness  of  the  care,  future  research  is 
required to determine if  fatigue symptom patients are satis-
fied with the care delivered in the primary care setting. The 
second key finding, comparing fatigue and non-fatigue symp-
tom patient groups, was that investigations were ordered 
68%  more  frequently  in  the  following  year  for  the  fatigue 
symptom patients, as compared to the non-fatigue symptom 
patients and after controlling for all other covariates. This 
finding may highlight  the possibility  that  fatigue, either new 
or ongoing, is a symptom of ill health that both providers and 
patients want to explain and investigate, instead of using the 
‘wait and see’ approach. The higher frequency of subsequent 
visits in fatigue symptom patients further lends support to this 
interpretation. 
Comparisons with the literature
The observed period prevalence of 8.2%, as well as the 
age and sex characteristics of patients presenting with the 
symptom of fatigue, was comparable to previous studies that 
examined a similar patient sample.4–7,12,23 Following their 
index visit, the fatigue symptom patients had an average of 
12.1 visits in the one year follow-up period. This rate was 
higher than that found by a study conducted among primary 
Table 3 Multivariable regression models assessing differences in health care utilisation of the comparative patient groups, 
as measured over a one year follow-up period
Outcome variable Regression model IRR
*
(95% CI) p-value
Number of subsequent visits Negative binomial regression 1.19† (1.01–1.41) 0.038
Number of referrals Negative binomial regression 0.97† (0.71–1.32) 0.845
Number of investigations Negative binomial regression 1.68† (1.26–2.24) <0.001
Note: IRR = incidence rate ratio, CI = confidence interval.
*Fatigue symptom patient group designated as the reference group.
†IRR adjusted for matched variables (age, age2, sex, practice number, provider number and quarter of index visit) and remaining covariates 
(number of previous and co-occurring chronic morbidities, number of previous and co-occurring psychosocial morbidities and previous care-seeking 
frequency).
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